autosomal dominant gene under epistatic control of a gene, or genes, elsewhere in the genome. When the mutant gene is inherited without the 'protective' gene or genes, deformity will occur. That more than one 'protective' gene may be involved is suggested by the reports of acheiria and mid forearm amputation occurring within the same family.' >5 Forearm amputation is, like acheiria, a rare defect (1:25 000) and would be unlikely to be associated, by chance alone, with acheiria in the same family. The extent to which the mutant gene is expressed could be dependent on the number of 'protective' genes also inherited.
Another possible issue to consider is germinal mosaicism, but the reports of acheiria and mid forearm amputation in the same family do not favour the presence of a single mosaic mutant gene.
Delayed gene mutation could be a theoretical explanation in the family reported here, but the family in which a great grandmother had acheiria and her §reat granddaughter a mid forearm amputation would be rather against such a factor operating. The suggestion that the sex of the parent may be relevant to gene expression in the offspring, owing to differential 'genome imprinting' during oogenesis and spermatogenesis,7 8 is not of rele-vance in this context. Inheritance in case 1 was male-female-male and in case 2 female-femalefemale; neither is there any sex differential in any other reported familial cases of acheiria or acheiria and mid forearm amputation.
From the relatively few case reports where acheiria has recurred within a family, or has been associated with mid forearm amputation, we would favour the presence of a mutant gene, in the absence of a 'protective' gene or genes to account for the deformity. Identification and characterisation of a small marker chromosome using non-isotopic in situ hybridisation with X and Y specific probes JOHN A CROLLA*, MARY on January 31, 2020 by guest. Protected by copyright.
http://jmg.bmj.com/ Case reports always been slow and at 13 years he functions at an eight to nine year old level. His height is below the 3rd centile. Obesity is a continuous problem and on examination he was found to have a small penis and testes for his age and to show no evidence of the onset of puberty.
Conventional and in situ cytogenetic studies
Standard and FUdR treated high resolution metaphase spreads were prepared from PHA stimulated lymphocytes. Karyotype analysis of 34 GTG stained and 30 in situ metaphases showed that all cells contained 46 chromosomes with 22 apparently normal pairs of autosomes, a structurally normal X, and a very small marker chromosome, possibly a ring (figure a, c). Q banding was negative on the marker and, although the high resolution metaphase spreads were poor, no evidence of a deletion in the proximal region of 15q could be found. C banding was not carried out. The karyotypes of both parents were normal, the father having an apparently normal Y. Several GTG stained slides were prephotographed and then used for non-isotopic (biotin/ immunoperoxidase detection) in situ hybridisation with either (a) an X centromere specific probe, pSV2X5,1 (b) a Y centromere specific probe, Y84,1 or (c) a Yp probe, pyl9O.2 The in situ hybridisation and detection methods have been described in detail elsewhere.3
After hybridisation with the X centromere probe, all 10 cells examined showed one signal from the pericentromeric region of the normal X and the ring/marker was negative (figure e). When probed with the Y centromere and Yp probes, however, all cells studied (10 from each) showed a strong positive signal from the ring/marker only, therefore showing that it contains DNA of Y centromere (figure d) and Yp origin (figure b).
Discussion
Non-mosaic 46,X,r(Y) cases with an apparently normal male phenotype are rare,4 and characterisation of small ring chromosomes of Y origin has usually been achieved using standard cytogenetic methods. The patient's phenotype suggested that the ring should contain Yp sequences, and the use of molecular probes and non-isotopic in situ hybridisation made the formal proof of this hypothesis a rapid and unequivocal procedure.
When the alphoid centromeric probes are used for in situ hybridisation under high stringency conditions, they hybridise specifically to the A-T rich regions of the X and Y centromeres respectively,5 whereas the pY190 probe signal is restricted to Yp, but does not appear to extend to the Yp telomere. The in situ results obtained from these three probes have defined the marker to be comprised largely of Y centromere and a portion of Yp. The phenotype of the proband suggests that the Yp portion of the marker includes the 140 kb interval 1A2 which contains the TDF (testis determining factor) which has been mapped to the distal region of yp.6 Monitoring of the sexual development of this patient, together with Southern blotting experiments with the TDF probes, may indicate if a significant deletion within the TDF region has occurred.
